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Introduction
Pulse oximetry is a major advance in perioperative
monitoring [1]. It provides an easy, noninvasive, real-
time, and continuous assessment of arterial oxygen
saturation and, therefore, has been quickly accepted as
a standard of patient care in clinical anesthesia practice
[2]. However, many clinical conditions may interfere
with the accurate detection of arterial oxygenation.
These include high-intensity light, patient movement,
electrocautery, dyshemoglobin, peripheral vasocon-
striction, hypothermia, and hypotension [3]. In addi-
tion, chemical agents used intraoperatively may also
adversely affect the accuracy of arterial oxygenation
monitoring [4,5]. In this article, I present a case where
false low readings of arterial oxygen saturation (SpO2)
on pulse oximetry were obtained shortly after an intra-
uterine injection of methylene blue during diagnostic
laparoscopy.
Case Report
A 24-year-old woman, weighing 50 kg and suffering
from secondary infertility was admitted to the hospital
for diagnostic laparoscopy under the impression of bi-
lateral tubal occlusion, to examine her uterus and fallo-
pian tubes. There was no relevant past surgical history.
A physical examination showed no abnormalities. Her
physical status was American Society of Anesthesiolo-
gists class I. No premedication was given. Intraoperative
monitoring included electrocardiogram, indirect blood
pressure, and right middle finger pulse oximetry via a
Hewlett-Packard Component Monitoring System (model
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HPM1205A OmniCare monitor, Hewlett-Packard,
Palo Alto, CA, USA). End-tidal carbon dioxide tension,
inspired oxygen and anesthetic concentrations were
detected by a Datex-Ohmeda Monitoring System
(type ULT-I, Datex-Ohmeda Inc, Madison, WI, USA).
Anesthesia was induced with 100 μg fentanyl, 250 mg
thiamylal and 40 mg rocuronium. After tracheal intu-
bation, ventilation was controlled on 100% oxygen
and 8–12% desflurane, using an Ohmeda 7000 ventila-
tor (Datex-Ohmeda Inc).
At the beginning of the procedure, the pulse oximeter
showed a consistent reading of 100% with adequate
signal strength. When the laparoscopic examination
of the uterus and fallopian tubes was completed, a
small dose of diluted methylene blue (3 mL, 1%) was
administered via the cervix into the uterine cavity to
determine if there was free flow through the fallopian
tubes. Approximately 2 minutes after the injection of
methylene blue, the SpO2 readings were noted to
progressively decrease down to 89% at 5 minutes. A
prompt and thorough check of the patient and
equipment failed to find anything wrong. The patient
was undoubtedly well oxygenated. Neither blood pres-
sure nor heart rate had obviously changed. The low
SpO2 reading was confirmed by employing a portable
pulse oximeter (model 512, Novametrix Medical Systems
Inc, Wallingford, CT, USA). An arterial blood sample
obtained at the time of the lowest SpO2 reading showed
that arterial oxygen partial pressure (PaO2) was 346
mmHg and arterial oxygen saturation (SaO2) was 100%.
The SpO2 reading remained at the lowest level for about
5 minutes before gradually rising. It was another 20
minutes before SpO2 returned to the pre-methylene
blue level of 100%.
After the operation, the patient recovered from the
anesthesia uneventfully.
Discussion
A pulse oximeter is a dual-wavelength spectrophoto-
meter which allows continuous transcutaneous measure-
ment of hemoglobin oxygen saturation in the arterial
blood. It consists of a light detector and a light source
with two light-emitting diodes (LEDs), at wavelengths
of approximately 660 nm and 940 nm. Both component
parts are placed across a finger, toe, earlobe, or any
other perfused tissue that can be transilluminated.
Specifically, the “red” oxyhemoglobin in the blood
absorbs more infrared light (940 nm) and the “blue”
reduced hemoglobin absorbs more red light (660 nm).
The difference in light absorption readings between
oxyhemoglobin and reduced hemoglobin forms the
basis of the measurement by the pulse oximeter. The
ratio of the absorption readings at the red and infrared
wavelengths during arterial pulsation is analyzed by
a microprocessor to give a reading of blood oxygen
saturation [1].
Light-absorbing substances in the blood, other than
reduced hemoglobin and oxyhemoglobin, with spectral
activity in the light wavelengths used for pulse oximetry
may influence the accuracy of the determination. Various
chemical agents administered during surgical opera-
tions, such as methylene blue, indocyanine, or indigo
carmine, have been noted to cause transient low SpO2
[4].
Methylene blue is commonly utilized during surgery
to locate portions of the urinary tract [6], to high-
light abnormal tissues [7], or to assess the patency
of fallopian tubes [8]. Methylene blue has a spectral
absorption peak of 668 nm. It absorbs a significant
proportion of the 660-nm light emitted from LEDs. The
oximeter interprets this absorption as the presence of
reduced hemoglobin and, thus, a fall in arterial oxy-
gen saturation. It, therefore, gives a false estimate of
the percentage of oxyhemoglobin and arterial oxygen
saturation. The degree of false oxygen desaturation
induced by methylene blue is concentration-related.
Gorman and Shnider studied the influence of different
concentrations of methylene blue on the light absorbance
of hemoglobin [9]. They demonstrated that the dye
significantly disturbed light absorbance in the 600–700
nm range in a concentration-dependent manner [9].
The effect is only transient and lasts for minutes at the
doses used in clinical practice. It is suggested that the
return to normal readings of oxygen saturation is a
reflection of the rapid redistribution of the dye to
venous blood and tissues, and to renal clearance [5].
Our case showed that intraluminal uterine admin-
istration of a small dose of diluted methylene blue
progressively decreased SpO2 readings down to 89%.
No other abnormal clinical signs or monitoring para-
meters were noted. SpO2 readings recovered gradually
to 100% within 30 minutes. These observations can be
explained by the mechanism mentioned above. A limited
amount of methylene blue absorbed from the uterine
cavity into the systemic circulation induced a mild
degree and short period of spurious SpO2 readings.
True arterial desaturation is unlikely to have occurred,
because a thorough inspection of the patient and the
anesthetic apparatus failed to reveal any change or
defect in our ability to adequately oxygenate the pa-
tient. The results of arterial blood gas analysis (PaO2,
346 mmHg; SaO2, 100%) confirmed our suspicion that
the pulse oximeter reading of oxygen desaturation was
false.
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In conclusion, surgical teams should recognize that
intraoperative administration of methylene blue may
induce false low readings on a pulse oximeter. A quick
and meticulous examination of the patient and anesthe-
tic equipment should be done to ensure that the patient
is well oxygenated. If there is any doubt, arterial blood
sampling is indicated to confirm the actual level of
blood oxygenation.
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